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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOO.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDCING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

INVESTIGATED BY_J.P. ROGERS _ pErSoNNEL_R.W. TODD

CHECKED BY_C.B. LITTLE J.E. ESTEP

sumTTED BY_C.B. LITTLE M.L. SMITH

0ATE _DECEMBER 2004

BEGIN BRIDGE
DET- STA. 12+ 72.00
//
v

NOTE - THE INFORMATION CONTAINED HEREIN 15 NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE -
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

SIGNATURE




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE PROJECT NO.|SHEET NO.

TOTAL SHEETS
g

B-4255 33597.1.1 2

SOIL DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIOERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUQUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC OESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE. PLASTICITY, ETC. EXAMPLE:

VERY STIFF,GRAY SILTY CLAY, MOIST WITH INTERBEODED FINE SAND LAYERS,HIGHLY PLASTIC, A-T-6

_WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSC
POORLY GRADED)

GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDED.

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLOWS:

ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

SOIL _LEGEND AND AASHTO CLASSIFICATION

MINERAL GGICAL COMPOSITION

WEATHERED

ROCK (WR)

NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 128 BLOWS
PER FOOT.

FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT [S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IS IS ENCOUNTERED., BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS ggg&rﬁ_}ms WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( 857 PASSING *200) (3857 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 [a-3] A-2 a4 [6-5 A6 A7 arg a2 | A4, A5 COMPRESSIBILITY ggg;c%(?NYgRT)ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Typg | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. nge| A3 | A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 38 -] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NS MODERATELY COMPRESSIBLE LIOUID LIMIT 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
M NN » ; CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED [N THE CORE BARREL DIVIDED BY TOTAL
SYMBOL \\\\\Q\ HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (SCEPD)IMENTARY ROCK L gﬁéLﬁsggggLéTném TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENCTH OF CORE RUR" AND EXPRESSED AS A PERCENTAGE.
% PASSING SiLT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. zla@ gg ms@ . GRANULAR| /v :jgg? ORGANIC MATERIAL GRANULAR  SILT- CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
< 200 |15 mxp5 Mo M5 wdss s s wuise weibss e s w o | SOILS [RACE OF ORGANIC MATTER 2S?I;§ 39?‘;5 e 1w FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 -5z 5 - l2x L['l":\][':fE ml - l2ng7 HANMER [F CRYSTALLINES HORIZONTAL.
LIOUID LIMIT 140 Mx{4l MN 40 MX41 MN |40 MXI41 MN [40 MX|41 MN SOILS WITH MODERATELY ORGANIC 5 - 0% 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, OIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC OEX | 6 MX | NP Jig Mxfia Mx 1 MN it M (10 MX 16 M| M L N LITTLE OR MioHLy | HIGHLY ORGANIC 107 207 HIGHLY 357 AND ABOVE . SLL) [c)t:Ysrg;sSch EI B;O;E;lu:gECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP. MEASURED CLOCKWISE FROM NORTH.
A YSTALLIN .
GROUP INDEX ) ] [} 4 MX |8 MX |12 MX[I6 MX[No MX MOBE:‘;;EUF ORGANIC GROUND WATER LGt ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOU ' SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES|STONE FRAGS.|_ | o | opy 1y R cLAYEY SILTY | cLavey ORGANIC sots AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR GRAVEL AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MoTeRiLs | sap  |S°ND| ORAVEL AND SAND j SOILS | SOILS A A STATIC WATER LEVEL AFTER__24 HOURS. IR
SENFATRG * MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. FAIR TO Zru PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA MOD.} GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POGR | UNSULTABLE ERCHED E DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU\’- WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SPRING OR SEEPAGE ' THE STREAM.
PLOF A-7-5S=L.L.- 30 :PLOF A-7-6 >L.L.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS OULL
CONSISTENCY OR_DENSENESS MISCELLANEGCUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED P — (MOD. SEV.) AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Typg | COMPACTNESS OR | peyrrpation RESISTENCE| — COMPRESSIVE STRENGTH ROAOWAY EMBANKMENT @ oPT OMT TEST BORING SAMPLE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NG APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY (N-VALUE) (TONS/FR2 ) WITH SOIL DESCRIPTION vt et ESIONATIONS JOINT :
- SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | oo 4 cue i e RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
VERY LOOSE - IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAGLINIZED TO SOME
&52'55&? LoOSE 4 ig 10 SOIL STt EB AUGER BORING S~ BULK SAMPLE R EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ITS LATERAL EXTENT.
MATERIAL MEDIUM DENSE 18 T0 308 N ARTIFICIAL FILL OTHER THAN ! SS- SPLIT SPOON IF_TESTED, YIELOS SPT_N_VALUES > 100 BFF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COMESIVE) EENSE 30 TO S0 ROADWAY EMBANKMENTS Q‘ CORE BORING SAMPLE VERY SEVERE ALL ROCK. EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE guT |MOTTLED (MMOT.) - IRREGULARLY MARKED WITH SPOTS OF QIFFERENT COLORS.MOTTLING IN
VERY DENSE >5e — — INFERRED SOIL BOUNDARIES ST- SHELBY TUBE V. SEV) “THE MASS IS EFFECTIVELY REQUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 2 .25 - t \“‘O MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2710 4 8.25 10 0.5 =,/ == INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELOS SPT N VALUES < 100 BPF INTERVENING [MPERVIOUS STRATUM.
i : =S 3 T
e M STIEF s 2.5 10 1 o REEER AT RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIELE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
1 To 2 < NDARY :
(COHESIVE) VERY STIFF 15 T0 32 210 4 TTree ALLUVIAL SOIL BOUND SLOPE INDICATOR TRIAXIAL SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (R.0.0.) - & MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 30 54 J— O ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TG OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
géi{(m;iggéiﬁ;l&? OF INSTALLATION CBR - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE (O~ SPT N-vALUE SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SaP) -
U.S. STO. SIEVE SIZE 4 10 40 0 200 270 @ - SOUNDING ROD SPT REFUSAL . SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28 042 025 0.075 0.053 R SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD con BE SCRAZCHNPBV KUIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER coBBLE GRAVEL COARSE FINE SILT cLAY TO DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
AN
(BLOR.) ©oB.) ©R) <c§;€ E)sor (,Sf'é% , sL) €Ly AR - AUGER REFUSAL FRAC. - FRACTURED SL.~ SILT, SILTY MODERATELY ~ CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- SO - . 87 - BORING TERMINATED FRAGS. - FRAGMENTS SLL - SLIGHTLY HARD EXCAVATED BY HARD BLOW OF & GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED SR
GRAIN MM 305 75 2.0 .25 2.05 2.005 L. - cLay HL - HIGHLY TCR - TRICONE REFUSAL BY MODERATE BLOWS.
size N 12 ¥ CPT - CONE PENETRATION TEST  MED. - MEDIUM W - MOISTURE CONTENT MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARO PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR 8.P.F.) OF
HoRD Con BE EXCAVATED IN SMALL CHIPS TO PEICES © INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SCIL MOISTURE - CORRELATION OF TERMS CSE. - COARSE MICA, - MICACEQUS V. - VERY or & Ge Te PICK A 2 INCH OUTSIDE OIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0. FOOT PENETRATION
- - oreT OMT - DILATOMETER TEST MOD. - MODERATELY VST - VANE SHEAR TEST POINT OF OLOGISTS PICK. WITH 60 BLOWS.
f‘?ﬁE:gE'iguLfofs‘:LE FIDEELS%RIS:'?O:%JRE GUIDE FOR FIELD MOISTURE DESCRIPTION OPT - DYNAMIC PENETRATION TEST NP - NON PLASTIC 7Y - UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
e - VOID RATIO PMT - PRESSUREMETER TEST “),- DRY UNIT WEIGHT FROM CHIPS TG SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
F.- FINE SAP. - SAPROLITIC ¢ PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
* SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SD. - SAND, SANDY : STRATA ROCK QUALITY DESIGNATION (S.R.0.0. - A MEASURE OF ROCK QUALITY DESCRIBED BY:
(SAT. FROM BELOW THE GROUND WATER TABLE - - » S VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES | INCH 107U CENGTIT OF FOCK SEGUENTS WL & STRATUM EQUAL TO OR GREATER TheN 1 CENTIMETERS DIVIDED
L LIOUID LIMIT ‘ SOFT 2’;»::;;&“? THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY BT THE T0TAL LENGTH OF STRATA AND EXPRESSED NS & PERCENTAGE.
i SEMISOLID; REQUIRES DRYING TO - TOPSOIL_(1.S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE - WET - () MUM MOISTUR EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
i ATTAIN OPTIMUM MOISTURE
pLL L PLASTIC LIMIT - TERM THICKNESS . _
ORILL UNITS: ADYANCING TOOLS: HAMMER TYPE: VERTY—ESEE MORES—m?N@G FeeT VERY THICKLY BEDDED > 4 FEET BENCH MeRK: BL-3
OPTIMUM MOISTURE - MOIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE auToMaTic [ ] MANUAL ! THICKLY BEDDED 15 - 4 FEET -BL- PINC 24+88.23
oML [ ceeverrs WIoE 370 1o FEET 2L POT £80.64
SL_L SHRINKAGE LIMIT MOBILE 8- VODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - L5 FEET (-L- POT 17+26.76 15.5681LT.) ELEVATION: :
T - o . VERY THINLY BEDDED 0.03 - 0.16 FEET
REQUIRES ADDITIONAL WATER TO 6 CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 0.6 TO 1 FEET THOKLY LaMEnE 0005 - 0.03 FERT NOTES:
S ORY - @ ] ecst VERY CLOSE LESS THAN @.16 FEET HCKLY LAMINATED
ATTAIN OPTIMUM MOISTURE .8 HOLLOW AUGERS D’B THINLY LAMINATED < 0.008 FEET
PLASTICITY [ Hero Faced Fivcer aits INDURATION
CME-45C -N
PLASTICITY INDEX (P DR STRENGTH 0J U FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
LASTICITY INDEX (P TUNG.-CARBIOE INSERTS “
NONPLASTIC 2-5 VERY LOW CME-550 D —_ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT ] casine [ w/ covencer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM :
HIGH PLRGTICITY % ‘OR MORE HIGH [] rortasLE HoisT (] rricone _"STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
. BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR ] reicone __* TUNG.-CARS. [] Hano avcer
[ omer B— ] sounome oo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) L] core ir [ vese sveen Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER I:] oTHER s EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
_ SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00




STATE oF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY P.0.BOX 25201, RALEIGH, N.C. 27611-5201 LYNDO TIPPETT
GOVERNOR , SECRETARY

December 15, 2004

STATE PROJECT: 33597.1.1 (B-4255)
FEDERAL PROJECT: BRSTP —0801(3)

COUNTY: Rowan ,
DESCRIPTION: Bridge No. 28 over Withrow Creek on NC 801(Bear Poplar Rd.)
SUBJECT: Geotechnical Report — Inventory

This project is located in eastern Rowan County near the town of Bear Poplar. Our -

investigation focused on the detour roadway and structure for the actual replacement of
Bridge No. 28. Total length of lines investigated for this project is 0.283 miles. The
Geotechnical field investigation was conducted in November 2004. Field data ‘was
collected primarily with an all-terrain CME 550-power auger machine equipped with an
automatic hammer for Standard Penetration tests. Geologically, the project corridor is
underlain predominantly by gabbro of the Concord Plutonic Suite located within the
Charlotte Geological Belt.

The following baselines were investigated either by actual soil testing or visual
reconnaissance:

Line Stations
-DET- 10+00 to 24+97

Items of Special Geotechnical Interest

1. Hard Rock
Hard, crystalline rock was encountered above or within ten feet of proposed grade at
the following locations: _
Line Station
-DET- 11+50 to 14+50

The rock exposed in the existing cut between Stations 12+00 to 14+00 is a
weathered and fractured gabbro. There is evidence of a former slope failure as well as
a number of small boulders in the ditch/shoulder area that have dislodged from the

-slope face. The existing slope angle is approximately 1.5:1 (H:V). The cross-sections

for these areas can be found at the back of the attached Roadway Inventory plans
beginning on page 6.

2. Alluvial Deposits
Alluvial soils were encountered within the project corridor between Stations
16+40 to 19+80 ~DET-. These soils are a maximum of 14’ thick and consist of very
soft to soft clay (A-6), and very loose to loose silty sand (A-2-4, A-1-b).

3. HighP.IL clays
The cap clay in the following cut section was found to have plasticity indices

greater than 27:

Location P.L Depth (ft.)
13+25 to 13+75 -DET- 29 4.0° -6.0°
13+75 to 14+75 38 0-2.00

Soils Properties

Residual soils, derived from the weathering of parent rock materials, occur in the
uplands as cut materials, in the flanks of hillsides as foundation soils for proposed
fills, and underneath alluvial deposits in floodplains. Brown and brown-white clays
(A-7-5, and A-7-6) cap most of the hills in varying thicknesses. In addition to these
clays, a variety of saprolite soils are present. These include sandy silts (A-4) plus
some weathered rock and hard rock.

If we can furnish any further information on this project, please advise.

Respectfully submitted,

I bosp—

J. P. Rogers

Project Engineering Geologist
Geotechnical Engineering Unit
Harrisburg Field Office

cc: Pat Ivey, PE
Division 9 Engineer
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PROJECT NO. : B-4255 . . COUNTY: ROWAN

EVCAVATION . EMBANKMENT  WASTE
LOCATION TOTAL - TOTAL ) EARTH EMBANKMENT BORROW
EXCAVATION ROCK UNDERCUT UNSUITABLE SUITABLE EMBANKMENT ROCK EMBANKMENT PLUS 15% ROCK SUITABLE UNSUITABLE TOTAL
DET-
10+00 TO 18+00 20 20 3783 3783 4350 4330
DET-
19+50 TO 25+00 545 545 6229 6229 7163 6618

L- ' .
10+00 TO 18+00 132 132 339 339 390 258

-
19+50 TO 25+00 322 322 1876 1876 2157 1835

-L- W/ -DET- REMOVAL

10+00 TO 18+00 1329 1329 8 8 9 1320 1320

-L- W/ -DET- REMOVAL
19+50 TO 25+00 1713 1713 50 50 58 1656 1655

LOSS DUE TO CLEAR & GRUB -1000 -1000 1000
EST. SHOULDER MATERIAL 295 295 339 339

EST.TO REPLACE TOPSOIL
ON BORROW PIT ) 720

EST. DDE =50

EST. UNDERCUT EXCAVATION = 1,000 CY (CONTIGENCY FROM GEOTECH)
EST. SELECT GRANULAR MATERIAL = 1,500 CY

EST. FABRIC FOR SOIl. STABILIZATION = 1,750 SY




REVISIONS

+TIMES

#DATES
FFILES

BEGIN CONSTRUCTION
~L=_PC Sta./0+00.00 =
=-DET— PC Sta. 10+0000

BEGIN _PROJECT

==

-BL- 2 "B4255-2" PINC Stq.18+56.85
(-L- POC Sta.10+96.61 LT 15.6523"

MARY M. BARBER .

0.B. 582 PG, 60

fa.13+

w000S

=L = -DET -
Pl Sta  12+79.05 Pl Sta_ 11+76.52 Pl Sta 22417, Pl Sta  24+04.4
A = 2352243 (RT) N = 23°52°23.3'(RT) A = 12747 537" (LT) p = 12°47' 548" (RT)
D = 42026/ D = 65424 D = 65"424 D = 6 5/"423"
L = 55000 L = 347.92° L = 18652 L = 18652
T = 27905 T = [76.52 T = 9365 T = 9365
R = 132000 R = 83500 R = 83500 R = 83500
SE = 06 SE = 06 SE = 06 SE = 06
DS = 60 mph DS = 50 mph DS = 50 mph DS = 50 mph
S
g
©0

~L~ PT _Sta.15+50.00

-BL-3 PINC Staq. 24+88.23

(-L- POT Sta.17+26.76 LT 15,568

20+00

4’—MULKEY

ENGINEER] & CONBULTANTS

70 Box 33137
Ragion, N.C. ' 37830
(919 81191

(919) 851.1018 (FAX)
WWW.MULKEYING. GOM

REBECCA JANE BARBER FLOYD AND
JOYCE ANN BARBER
D.B. 933 PG. 696
(HISTORICAL PROPERTY)

RESIDUAL

EXISTING R/W.

PROJECT REFERENCE NO. SHEET NO.
B8-4255 e}
RW _SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

4lg

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

INCOMPLETE PLANS

DO NOT USE FOR [R/ W ACQUISITION

FOR —-DET- PROFILE SEE SHEET 5

25+00

END CONSTRUCTION
~L— POT_Sta. 25+00.0=

-DET - PT Sta. 24+97.30

END_PROJECT
—-L— POT Sta.24+60.00

T EETING RAW |

(DET - PT_Stg. 13+47.92

TrrTT

JOHN E.GRAY AND WIFE
SUE H, GRAY
D.B. 581 PG. 617

BEGIN BRIDGE
~DET— Sta./7+99.00 +/-

END_BRIDGE.
~DET = 5ta.19+0400 +/-

T

EXISTING R/W

E] ;;O'Qb #5095
00

WITHROW CREEK

B, oy

/bb“gggjjs/\ O-g’

~,

104 85°bI+6 o123,

BM-2
716845 E 1512855
BLYSTA 30+32 101 RT.
y ELEV.= 689.62"

WIFE

% <) RESIDUAL
N E.GQRAY AND

SUE'H. GRAY

gD.&,_fSl PG. 617

Y
] EDET= PC Sto. 2/+2426

<3

EARL W.KOONTZ AND WIFE
THELMA B. KOONTZ
NO DEED LISTED

4. SHLD.
FPS

L

105"

-DET -

=

—_— . R
TYPE-if &=

SKETCH SHOWING RELATIONSHIP OF BRIDGE TO PAVEMENT AND SHOULDERS




REVISIONS

T ] ' T £ sAan - : i ‘ BR/DGé‘ Y DRA ; 1 DAT ‘ _L_ PROJECT REFERENCE NO. SHEET NO.
EL = 68569 EL = 68064 N=7i6845 £=15/2855 vLic A MULKEY 5-4255 5
18" REBAR WITH CAP 18" REBAR WITH CAP —fL—S%;\Zg%gég /% ;}843/ ar BOX GIRDER BRIDGE M romoeamar, WW SHEET NO.
RAILROAD ‘SPIKE SET IN BASE DESIGN DISCHARGE = 6800 CFS R, ROADWAY DESIGN FYDRAULICS
OF 24" 0AK TREE. DESIGN FREQUENCY =50 YRS ENGINEER ENGINEER
DESIGN HW ELEVATION = 675/9 FT
100 YEAR DISCHARGE = 800 CFS
BLEND 100 YEAR HW ELEVATION = 67593 FT
7O &xi5T) VERTOPPING DISCHARGE = 18400 CFS
OVERTOPPING FREQUENCY = 500 + YRS PRELIMINARY PLANS
% VERTOPPING ELEVATION = 681.38 FT DO NOT USE FOR CONSTRUCTION
o
= INCOMPLETE PLANS
%8 )\8 DATE OF SUR,VEY ?? . DO NOT USE FOR [R/ W ACQUISITION
= IR W.S. ELEVATION
3o &R AT DATE OF SURVEY = 662/3 FT
== ~
IS I nS < -L
3(/) 3(/)
690 |5, | 3| = 710
S ed el o
1
Q QT = N
3 o .
Qi G o
880 5 g T} 700
5 Qi Pl = [20+6D.00 = SR
L A = 8] e =0
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- L7 = = X 3 Ny
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< I = S <
I |1 1) O~
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— s B [ o Ty y aln
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i - t=068447 HPS0007 ] BLEND oL
= TO EXIST
=
Wi 5y
670 3'2:3 670
OS]
@ko
8' L]
-d
660 Q' 660
650 k ‘ 650
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I 1 I | T | I | I I 1 1 T 1 T I 1 T | T I I L 1 1 H
SOIL TEST RESULTS , BRIDGE HYDRAULIC DATA o 700
SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING SIEVES % % BOX GIRDER BRIDGE
No,  |OFFSET| STATION | INTERVAL | CLASS. |LL| PL-L I omorn T SAND | SILT | CZAY| 10 | 40 | 200 | MOISTURE|ORGANIC T L. -
S5- FT| 13406 [0.00-8.00 |A-7-6(6) 19 24,3 | 24.8 [40. 1187 [ 7 - . DESIGN DISCHARGE = 3200 CFS 5 -
5= RT [ 13+ 10-6.60 |A-7-5(24] (RN 0|34, . 0 - - DESIGN FREQUENCY =5 YRS =
88- BT | 13+ .10-10. 60 |A-4(0) 9.0 [24.4 |28, 17 - - DESIGN HW ELEVATION = 67262 FT g L 690
- gs_ LRI 144 ~00-6. -7-6(42) SE . d 5 (29, . 0 - - 100 YEAR DISCHARGE = CFS =
= = i 000100 424D 2 - g 1201101 100 : = z 100 YEAR HW ELEVATION = FT
M S AL N IBIRIRFS =T i - - 7 : 3 3 = z OVERTOPPING DISCHARGE = CFS
N 85- LT pT 4. 30-15. 80 A-4( P , 47, 3140 4 - - OVERTOPPING FREQUENCY = YRS
WS o S LT | 184 -00-2.30 [A-2-4(0) (24| NP | 4.6 | 4 2.2174.7,100 3 - - OVERTOPPING ELEVATION = T 24 25
DI 88-1 r + . 30-10.80 [A-1-b(0) |32 NP | 74.4 | I7 49 13, 4 | 40 |9 - -
S DATE OF SURVEY =7 -
1Y W.S.ELEVATION Q
Sl (§81 AT DATE OF SURVEY = 66213 FT b=
N 13+05 ~DET- 4
710 SN 0.00 RT. RESIDUAL DET ) 710
CHHITE  omie ~ <« i
(A-7-6) A5 > o Bl
BRN V| STIFF Wi & Sme
700 SILTY SAND! =< RS Nnkl 700
'S S = <
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o .9 : I iy PT={ 207000 ' 2t TS
D-BEN| TO BRICTAN A < Sy Al = +HO.
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N = /( L = |
T T e 3 e @ 58 7 " —
=] N ] 7 10 =T —
N N L 55
16+94 9:DET— 17+ 95 DET- 18+ 96 -DET- L 3 L
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e —
WEAT Y i R - = = #10.30002 /{”‘/w
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- & \ o
i ALLUVIUM. S » S v
BRN & GRAY SOFT TO V. SOFT| WET A_)_‘ -
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Q"I?? LWﬁATHE D
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0 10 PROJ. REFERENCE NO., SHEET NO.
, aannn B-4255 34
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e — T s 72
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Q lp PROJ. REFERENCE NO. SHEET NO.
3 , EREEE] B-4255 e
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